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DEPARTMENT 

n 5.  ARMY  ENGINEER  DISTRICT.  N-%. 

26  FEDERAL  PLAZA 

NEW  YORK.  NEW  YORK  10007 


> 2 OCT  1978 


NANEN-F 


Honorable  Hugh  L.  Carey 
Governor  o£  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  this  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed  as  unsafe,  non- 
emergency,  until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed . 


The  following  dams  in  your  state  have  previously  been  assessed  as  having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 

I.D.  NO.  NAME  OF  DAM 


N.Y.  59 

Lower  Warwick  Reservoir  Dam 

N.Y.  4 

Salisbury  Mills  Dam 

N.Y.  45 

Amawalk  Dam 

N.Y.  418 

Jamesville  Dam 

N.Y.  685 

Golliersville  Dam 

N.Y.  6 

Delta  Dam 

N.Y.  421 

Oneida  City  Dam 

N.Y.  39 

Croton  Falls  Dam 

N.Y.  509 

Chadwick  Dam  (Plattenkill) 

N.Y.  66 

Boyds  Corner  Dam 

N.Y.  397 

Cranberry  Lake  Dam 

N.Y.  708 

Seneca  Falls  Dam 

N.Y.  332 

Lake  Sebago  Dam 

N.Y.  338 

Indian  Brook  Dam 

N.Y.  33 

Lower(S)  Wiccopee  Dam  (Lower 
Hudson  W.S.  for  Peekskill) 

NANEN-F 

Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Rocantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

Butlet  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Bog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buckhorn  Lake  Dam 

Uie  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill- 
way capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure 
of  the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recommendations  previously 
furnished  in  the  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a copy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 


Sincerely  yours. 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam Attica  Dam  No.  3 NY445 


State  Located New  York 

County  Located  tjyomi  ng 

Stream  Crow  Creek 

Date  of  Inspection  June  lb,  1 975" 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  Attica  Dam  is  an  earth  embankment  with  a concrete  core  and  has  been  in 
service  for  almost  50  years  and  is  showing  its  age.  The  structure  apparently 
lacks  continued  maintenance  and  repair  work.  The  spillway  concrete  wing  wall 
is  severly  deteriorated,  a spillway  side  concrete  wall  is  out  of  plumb  de- 
flecting inward  towards  the  spillway,  and  the  outlet  structure  concrete  is 
severely  deteriorated.  The  embankment  and  abutment  areas  are  heavily  over- 
grown with  trees  and  brush.  A large  willow  tree  is  growing  in  the  front  cen- 
ter section  of  the  embankment.  The  north  abutment  junction  with  the  embank- 
ment and  toe  of  the  embankment  exhibit  wetness,  and  seepage  is  suspected, 
however  no  erosion  or  piping  has  been  noted.  The  spillway  slab  immediately 
belov*  the  ogee  section  has  a cavity  at  the  construction  joint  and  the  slab 
section  seems  to  be  hollow  underneath  the  slab  vrfiere  foundation  material  has 
probably  piped  out  through  the  cavity. 

It  is  reconmended  further  investigations  be  made  of  the  dam  after  the  reser- 
voir is  drawn  down  for  inspection  and  the  embankment  sections  are  cleared  and 
trees  are  removed.  Prior  to  these  investigations  it  may  be  required  to  moni- 
tor the  actual  behavior  of  the  structure  with  instrumentation  in  the  form  of 
weirs  and  piezometers  and  to  take  readings  and  evaluate  periodically  the  be- 
havior of  the  structure  under  the  supervision  of  a licensed  professional  en- 
gineer. These  investigations  should  include  items  discussed  herein  but 
should  include  any  additional  necessary  work  observed  during  further  inves- 
tigation activities. 

The  spillway  is  not  capable  of  passing  a 1/2  Probable  Maximum  Flood  and  is 
seriously  inadequate  (according  to  criteria  in  ETL  1110-2-234).  The  dam  is 
overtopped  by  more  than  a foot.  The  hydrologic  aspects  of  the  dam  should 
also  be  further  investigated  and  Probable  Maximum  Flood  computations  refined. 
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Further  hydrologic  investigations  should  analyze  the  runoff  factors,  stage- 
storage  relationship,  and  the  spillway  capacity.  Alternative  remedial  mea- 
sures to  provide  capacity  to  spillway  capacity  for  a 1/2  Probable  Maximum 
Flood  could  include  widening  the  spillway  or  lowering  the  normal  pool  eleva- 
tion. 

The  structure  is  in  a seismically  active  area  and  further  investigations 
should  define  the  seismic  implications.  Further  investigations  should  pro- 
vide an  overall  stability  analysis  including  the  seismic  aspects. 


Dale  Engineering  Company 


John  B.  Stetson,  President 


Col.  Clark  H.  Benn 

New  York  District  Engineer 
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1.  View  of  dam  and  spillway.  Notice  deteriorated 
wing  wall.  Concrete  spillway  surface  in 
picture  is  coated  with  dead  algae  material. 


t 0,  UPSTREAM 

'c37  DOWU5TBEAM 


Opposite  view  from  above  looking  south  along 
top  of  dam  towards  spillway.  Note  heavy 
vegetative  growth  on  dam  embankment. 


View  from  location  of  north  abutment  looking 
towards  top  of  dam.  Notice  substantial  tree 
growth  on  shallow  embankment. 


6.  Detail  of  wet  area  at  junction  of  north 

abutment  and  embankment.  Seepage  suspected 
with  no  sign  of  flow  or  piping.  Note  soft- 
drink  can  in  picture. 
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Detail  of  outlet  box,  pipe  is  submerged. 
Notice  deteriorated  condition  of  concrete 
Weir  width  84  inches,  depth  of  flow  1-1/2 
inches . 


Overbank  area  below  toe  of  dam  on  south 
side.  Growth  indicative  of  wetness. 


11.  View  looking  up  spillway.  Material  in 

center  of  spillway  dry,  dead  algae  particles, 
evidence  that  spillway  not  in  recent  use. 


12.  View  looking  down  spillway. 
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Detail  of  cavity  in  spillway  between  right 
foot  and  wall.  Construction  joint  stepped 
here  and  this  is  the  only  cavity  area.  The 
center  portion  between  this  joint  and  the 
ogee  face  sounds  hollow  beneath  the  slab. 
Foundation  material  is  suspected  to  have 
piped  out. 


16.  Detail  of  south  spillway  wall  misalignment. 
Top  of  wall  is  2 inches  out  of  alignment. 
Suspected  to  have  occurred  due  to  moisture 
and  ice  conditions. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  OAM  - ATTICA  ID#  - NY445 

SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

Authority  for  this  report  Is  provided  by  the  National  Dam  Inspec- 
tion Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  ac- 
cordance with  a contract  for  professional  services  between  Dale 
Engineering  Company  and  The  New  York  State  Department  of  Environ- 
mental Conservation. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  Is  to  evaluate  the  structural  and 
hydraulic  condition  of  the  Attica  No.  3 Dam  and  appurtenant  struc- 
tures, and  to  determine  If  the  dam  constitutes  a hazard  to  human 
life  or  property  and  to  transmit  findings  to  the  State  of  New  York. 

This  Phase  I Inspection  report  does  not  relieve  an  Owner  or  Opera- 
tor of  a dam  of  the  legal  duties,  obligations  or  liabilities  asso- 
ciated with  the  ownership  or  operation  of  the  dam.  In  addition, 
due  to  the  limited  scope  of  services  for  these  Phase  I investiga- 
tions, the  Investigators  had  to  rely  upon  the  data  furnished  to 
them.  Therefore,  this  Investigation  Is  limited  to  visual  inspec- 
tion, review  of  data  prepared  by  others,  and  simplified  l\ydrologic, 
hydraulic  and  structural  stability  evaluations  where  appropriate. 
The  Investigators  do  not  assume  responsibility  for  defects  or  de- 
ficiencies In  the  dam  or  In  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

Attica  Reservoir  No.  3 is  an  earth  embankment  with  a concrete  core 
wall.  The  height  of  the  structure  Is  about  32  feet.  The  length  of 
the  embankment  Is  approximately  300  feet.  Top  width  of  the  earth 
fill  is  10  feet.  The  slopes  are  heavily  overgrown  with  trees  and 
heavy  brush.  Reforestation  near  the  north  abutment  has  encroached 
onto  the  embankment  for  a considerable  distance.  The  principal 
spillway  Is  located  approximately  100  feet  north  of  the  south  abut- 
ment. The  spillway  consists  of  a ogee  crested  weir  with  a width  of 
40  feet  at  the  mouth  necking  down  to  15  feet  chute  as  It  descends 
the  embankment.  The  spillway  Is  constructed  of  concrete  with  con- 
crete sidewalls  approximately  4 feet  In  height.  The  spillway  dis- 
charges Into  a small  slow  flowing  stream  which  is  heavily  overgrown 
with  brush  and  typical  stream  side  foliage.  The  dam  Is  equipped 
with  a 20  Inch  cast  Iron  drainline  which  discharges  Into  the  same 
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receiving  stream  as  the  principal  spillway.  Flow  through  the 
dralnllne  Is  controlled  by  manipulation  of  a gate  valve  located  In 
the  center  of  the  embankment.  According  to  Mr.  James  Mooney, 
Village  Engineer,  this  Is  operable  and  is  checked  periodically. 

b.  Location 


Attica  Reservoir  No.  3 is  located  in  the  Town  of  Attica  In  Wyoming 
County,  New  York.  The  dam  Is  built  across  Crow  Creek  about  5 miles 
from  its  confluence  with  Tonawanda  Creek. 

c.  Size  Classification 

The  dam  is  about  32  feet  high  and  has  a storage  capacity  of  about 
2,518  acre  feet.  Therefore,  the  dam  is  in  the  intermediate  size 
category  as  defined  by  the  Recommended  Guidelines  for  Safety  In- 
spection of  Dams. 

d.  Hazard  Classification 


There  are  a few  residential  structures  located  along  the  bank  of 
Crow  Creek  downstream  from  the  impoundment.  The  point  of  conflu- 
ence with  Tonawanda  Creek  which  flows  through  the  Village  of  Attica 
is  a significant  distance  from  the  impoundment.  In  the  village, 
property  damage  would  occur.  Therefore,  the  dam  is  in  the  sig- 
nificant hazard  potential  category  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  Village  of  Attica,  New  York. 

f.  Purpose 

The  dam  is  used  as  a water  supply  reservoir.  This  facility  is  used 
to  control  flows  into  the  downstream  reservoirs  which  are  con- 
nected into  the  village  water  system. 

g.  Design  and  Construction  History 

This  dam  was  designed  in  1930  by  James  P.  Wells,  Consulting  Engi- 
neer, 80  East  Avenue,  Rochester,  New  York.  Photographs  in  the  re- 
port show  the  structure  after  construction  in  1930  (see  figure  8). 
No  other  information  has  been  discovered  relative  to  the  construc- 
tion of  the  facility.  At  the  time  of  the  inspection  of  the  dam, 
construction  was  underway  for  the  installation  of  an  automatic 
valve  at  the  dralnllne  of  the  reservoir.  As  part  of  this  construc- 
tion, a diagonal  excavation  had  been  made  on  the  downstream  face  of 
the  embankment  and  as  shown  in  Photograph  No.  8. 

h.  Normal  Operational  Procedure 


Normal  operating  procedure  includes  routinely  checking  the  drain 
control  valve  and  to  allow  excess  flows  to  discharge  over  the 
spillway. 
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PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  the  Attica  Reservoir  Number  3 is  3.10  square 
miles. 

b.  Discharge  at  Dam  Site 

The  maximum  spillway  capacity  Is  estimated  to  be  about  800  cfs. 

The  maximum  drawdown  discharge  capacity  is  approximately  40  cfs. 

No  discharge  records  are  available  for  the  dam  site.  The  site  Is 
not  easily  accessible  for  observations  during  events.  All  that  Is 
known  Is  that  In  the  spring  of  the  year,  the  spillway  Is  almost 
always  In  operation. 

c.  Elevations  (feet  above  MSL) 

Top  of  dam 

Maximum  pool -design  discharge 
Emergency  spillway 
Stream  bed  at  centerline  of  dam 

d.  Reservoi r 

Length  of  top  of  dam  pool 
Length  of  maximum  pool 
Length  of  normal  pool 
(at  top  of  spillway) 

e.  Storage 

Top  of  dam 
Design  surcharge 
Spillway  Crest 

f.  Reservoir  Surface 

Top  of  dam 
Maximum  pool 

Recreational /conservation  pool 

g.  Dam 

Type  - Earth  embankment  with  concrete  core  wall. 

Length  - 300  feet  plus  spillway. 

Height  - 32  feet. 

Freeboard  between  normal  pool  and  top  of  dam  - 6 feet. 

Top  Width  - 10  feet. 

Side  Slopes  - Upside  l:2-1/2,  downside  1:2. 

Zoning  - Homogenous  (apparently). 

Core  - Concrete  core  wall.  Depth  varies,  average  depth  estimated 
10  feet  below  original  ground  surface.  See  plans  In  this 
report. 

Grout  Curtain  - None  recorded. 
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■ SECTION  2 - VISUAL  INSPECTION 


2.1  SUMMARY 


a.  The  visual  Inspection  of  the  Attica  Dam  took  place  on  June  15, 

1978.  At  that  time  the  dams  20-Inch  drainage  outlet  control  was 
being  modified  to  Incorporate  an  automatic  electrically  operated 
gate  to  control  discharge  to  the  lower  reservoir  for  the  purpose  of 
selling  substantial  amounts  of  raw  water  to  an  industrial  firm. 

b.  Dam 

The  dam  visually  conforms  to  the  plans  shown  In  this  report.  The 
dam  embankment  shows  wetness  at  the  north  abutment  and  along  the 
toe.  During  Inspection  there  was  no  Indication  of  flow  from  these 
suspected  seepage  areas.  The  embankment  showed  no  signs  of  erosion 
or  piping,  although  close  Inspection  of  all  embankment  areas  was 
prohibited  due  to  heavy  vegetative  growth.  The  embankment  slopes, 
top  of  dam,  and  north  abutment  area  are  covered  with  heavy  brush 
and  trees.  Trees  In  the  center  of  the  embankment  measure  up  to  12 
Inches.  On  the  north  end  of  the  embankment  over  the  abutment, 
trees  up  to  24  Inches  in  diameter  were  observed. 
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c.  Appurtenant  Structures 

Both  the  concrete  structures,  the  spillway  and  outlet  box,  show 
considerable  wear  with  concrete  spalling  and  deterioration.  Photo- 
graphs of  the  spillway  wing  wall  and  of  the  outlet  structure  are 
Included  herein.  A number  of  cavities  have  developed  in  the  spill- 
way slab  surface,  and  It  Is  suspected  that  the  material  under  the 
slab  below  the  ogee  crest  may  have  piped  out  beneath  the  slab  over 
the  years.  A portion  of  the  south  spillway  wall  is  out  of  align- 
ment probably  due  to  either  earth  moisture  or  ice  conditions. 

d.  Reservoir  Area 

The  reservoir  drainage  area  is  largely  forested.  In  the  immediate 
area  above  the  dam  there  were  no  signs  of  siltation. 

e.  Downstream  Channel 


The  downstream  channel  below  the  spillway  Is  overgrown  with  heavy 
brush  and  trees.  The  stream  channel  below  the  embankment  has  no 
signs  of  erosion  and  It  also  contains  heavy  vegetation. 
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SECTION  3 - HYDROLOGY  AND  HYDRAULICS 


3.1  EVALUATION  OF  FEATURES 

a.  Design  Data 

No  information  was  obtained  relevant  to  design  of  the  dam.  For 
this  investigation,  the  dam  was  evaluated  for  a Probable  Maximum 
Flood  (PMF)  hydrograph  using  Probable  Maximum  Precipitation  rain- 
fall data  obtained  in  Hydrometeorlogical  Report  No.  51.  Both  the 
PMF  and  1/2  PMF  were  evaluated  whereas  the  1/2  PMF  was  assumed  to 
be  approximately  the  Standard  Project  Flood  (SPF)  in  utilizing  the 
U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering  Center's  Com- 
puter Program  UHCOMP.  The  program  UHCOMP  was  used  to  develop  a 
unit  hydrograph  computed  by  Clark  Method  parameters  and  a flood 
hydrograph.  The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineer- 
ing Center's  Program  HEC-1  was  used  to  route  the  flood  through  the 
dam  emergency  spillway  using  the  Modified  Puls  Method.  The  20-inch 
drainpipe  was  assumed  not  to  be  In  operation  during  the  flood  crest 
since  It  requires  manual  operation  and  is  capable  of  only  a negli- 
gible amount  of  discharge.  It  was  assumed  that  the  concrete  spill- 
way with  a small  ogee  crest  was  on  the  threshold  of  spilling  at  the 
start  of  the  flood  routing  and  there  was  no  flood  storage  available 
below  the  top  of  spillway  elevation.  Peak  flow  discharges  were  ap- 
proximately 4600  cfs  and  1300  cfs  for  the  PMF  and  1/2  PMF  events 
routed  through  the  spillway.  The  relatively  large  reservoir  im- 
poundment area  above  the  dam  face  reduced  the  1/2  PMF  discharge  by 
over  50  percent  from  2800  cfs  to  1300  cfs,  however  the  estimated 
spillway  capacity  is  at  only  800  cfs.  The  computed  stage  - 
discharge  relationship  on  page  C-14  Indicates  the  dam  would  be 
overtopped  by  more  than  one  foot. 

b.  Experience  Data 

No  Information  was  obtained  from  knowledgeable  people  at  the  site 
rel event  to  performance  of  the  spillway  during  extreme  rainfall 
events.  Only  that  in  the  spring  of  each  year  the  dam  is  spilling, 
but  routinely  that  it  is  not  significant.  It  should  be  noted  that 
the  dam  cannot  be  observed  from  a roadway  and  that  it  is  relatively 
inaccessible  and  not  visible  from  off  of  the  fenced  in  property. 


SECTION  4 - STRUCTURAL  STABILITY 


4.1  EVALUATION  OF  STRUCTURAL  STABILITY 
a.  Visual  Observations 

Visual  inspection  of  this  earthen  embankment  - concrete  core  wall 
dam  indicates  no  evidence  of  a past  stability  failure;  no  misalign- 
ment, embankment  sloughing,  significant  erosion,  or  cracking  was 
noted.  However,  the  upstream  and  downstream  faces  of  the  embank- 
ment have  been  poorly  maintained  through  the  years,  and  there  pre- 
sently is  considerable  plant  and  tree  growth  on  these  slopes.  The 
presence  of  the  vegetation  interferes  with  close  examination  of  em- 
bankment faces  in  all  areas. 

The  lower  half  (approximately)  of  the  downstream  face  in  the  vicin- 
ity of  the  dams  northerly  abutment  is  wet  and  somewhat  swampy.  The 
affected  area  is  located  in  the  general  vicinity  which  the  design 
drawings  indicate  as  being  near  the  northerly  limit  of  the  concrete 
core  wall.  The  observed  condition  is  believed  to  be  the  result  of 
reservoir  seepage,  occurring  around/beneath  the  northerly  section 
of  core  wall,  or  through  cracks  which  have  developed  in  this 
concrete  cutoff  facility.  No  indication  of  piping,  boils,  or 
seepage  flow  was  detected  in  the  areas  embankment  surface, 
however. 
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A narrow  shallow  ditch  has  been  temporarily  excavated  near  the 
downstream  toe  along  approximately  the  southern  half  of  the  dam,  to 
permit  installation  of  electrical  conduit.  Some  damp  soil  was  ob- 
served in  the  lower  sections  of  ditch.  It  could  not  be  determined 
if  this  condition  was  from  past  rains  or  seepage. 

The  concrete  spillway  and  wing  walls  have  experienced  deteriora- 
tion, spalling  and  cracking.  No  indication  of  resevoir  seepage  or 
embankment  erosion  was  observed  in  the  vicinity  of  wingwall  abut- 
ments. However,  cavitation  observed  beneath  sections  of  spillway 
slab  may  be  the  result  of  past  underslab  seepage  or  piping.  No 
seepage  was  noted  at  the  time  of  the  Inspection.  Similarly,  no 
indication  of  seepage  or  piping  was  noted  at  the  downstream  outlet 
of  the  intake-drawdown  pipe. 

The  upstream  face  of  the  constructed  embankment  has  been  provided 
with  a protective  riprap  cover.  Some  of  this  material  has  been 
displaced  at  elevations  generally  corresponding  to  the  reservoirs 
water  surface.  This  is  probably  the  result  of  Ice/wave  action,  but 
may  also  be  from  seismic  effects. 

b.  Geology  and  Seismic  Stability 

The  general  area  encompassing  the  reservoir  site  in  underlain  by 
Upper  Devonian  sandstone,  siltstone,  and  shale.  The  surface 
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material  is  a glacial  silty  clay  till  and  sand  till,  compact  and 
generally  impermeable  (New  York  State  Geologic  Map,  1971), 

No  rock  outcroppings  were  observed  in  the  vicinity  of  the  dam  and 
there  is  no  record  of  depth  to  bedrock  in  the  general  area  of  the 
reservoir. 


As  indicated  on  the  map  a fault  is  present  beneath  the  reservoir 
(information  indicating  location  and  relative  depth  of  the  fault 
has  been  supplied  by  the  staff  of  the  New  York  State  Geological 
Survey).  This  fault,  only  part  of  which  is  shown  on  the  map,  is 
the  west  branch  of  the  Clarendon-Linden  fault.  The  New  York  survey 
records  indicate  significant  earthquake  activity  in  this  area.  Al- 
though most  activity  has  been  of  low  intensity,  some  has  been  of 
moderate  intensity  as  shown  below: 


Date 


Intensity 
Modified  Mercalli 


Intensity 

(Richter  Equivalent) 


Jan.  1 , 1966 

VI 

5.0  - 5.9 

July  16,  1965 

IV 

4.0  - 4.9 

Aug.  16,  1955 

V 

4.0  - 4.9 

Dec.  3,  1929 

IV 

4.0  - 4.9 

Dec.  2,  1929 

IV 

4.0  - 4.9 

Aug.  12,  1929 

VIII 

6.0  - 6.9 

Other  earthquakes  have  occurred  in  this  area,  many  of  whose  focus 
was  in  the  vicinity  of  the  reservoir. 


According  to  the  staff  of  the  New  York  Survey,  this  is  a very  ac- 
tive area.  Furthermore,  the  occurrence  of  future  earthquake  activ- 
ity of  intensity  VII,  perhaps  VIII  (MM),  is  possible  and  probable. 


c.  Data  Review  and  Stability  Evaluation 

The  design  drawings  specify  a dam  cross-section  consisting  of  a 
concrete  core  (or  cutoff)  wall  and  earthen  upstream  and  downstream 
embankments.  The  core  wall  extends  almost  the  full  length  of  the 
dam,  stopping  short  of  the  abutment  limits.  This  wall  is  a thin 
reinforced  concrete  section  which  was  to  penetrate  approximately 
seven  feet  below  original  ground  level  and  rise  to  within  three 
feet  of  the  top  of  the  finished  dam.  The  core  wall  probably  does 
not  penetrate  to  rock.  A riprapped  upstream  slope  of  2-1/2  hori- 
zontal 1 vertical,  and  a downstream  slope  of  2 on  1,  is  indi- 
cated. Visually,  the  embankment  conforms  to  this  design.  Sim- 
ilarly, visual  aspects  of  the  spillway  and  Intake  structures  indi- 
cate conformance  to  the  design. 

The  design  plans  indicate  spillway  excavation  is  to  be  utilized  as 
embankment  material.  Probably  this  material  consisted  of  glacial 
till  Including  clay,  silt  and  sand  materials  (see  above  geologic 
data).  No  records  are  available  to  indicate  the  method  of  soil 
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placement  and  compaction;  in  all  probability,  the  construction  of 
this  dam  consisted  of  rolled  earth  type  construction  (placement  in 
layers,  more  or  less,  with  some  compaction  of  layers)  and  was  not  a 
hydraulic  placement.  The  indicated  slopes  are  typical  for  this 
type  construction  (soil  types  and  dam  height).  The  seepage  detect- 
ed on  the  downstream  face  near  the  dams  northerly  embankment  could 
be  the  effect  of  past  earthquake  activity. 

The  professions  experience  with  other  structures  of  characteristics 
similar  to  this  dam  and  the  service  life  of  this  embankment  suggest 
adequacy.  Recent  publications  (as  of  this  writing)  on  the  per- 
formance of  earth  dams  during  earthquakes  implies  that  rolled  earth 
embankments  which  include  plastic,  cohesive  soils  and  are  located 
on  firm  foundations  retain  stability  when  subject  to  moderate 
earthquake  forces.  Effects  of  repeated  seismic  shocks  are  not  well 
established  however. 

Maintenance  is  urgently  required  for  this  dam.  Such  attention 
should  include  removal  of  existing  trees  (and  similar  heavy 
vegetation)  to  prevent  root  locations  from  developing  as  seepage 
paths  through  the  embankment,  or  embankment  damage  from  overturned 
trees,  and  the  reestablishment  of  riprap  on  the  upper  face  of  the 
downstream  embankment.  The  upstream  and  downstream  areas  of  the 
cleared  embankment  faces  at  the  northerly  end  of  the  dam,  in  the 
vicinity  of  existing  seepage  should  be  closely  examined  for  signs 
of  cracking,  settling  or  other  structural  movement.  As  a minimum, 
assuming  no  indications  of  structural  concern,  the  general  area  of 
the  wetted  downstream  face  should  be  provided  with  gravel  and 
riprap  to  minimize  the  opportunity  for  future  erosion  or  piping, 
and  to  increase  the  travel  distance  for  seeping  water  to  outlet. 
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SECTION  5 - ASSESSMENT/REMEDIAL  MEASURES 


5.1  DAM  ASSESSMENT 


Both  the  Phase  I visual  examination  and  the  hydrology  computations  for 
the  Attica  Dam  indicate  several  areas  where  problems  either  exist# or 
may  occur.  The  physical  examination  has  detected  wet  areas  along  the 
south  abutment  and  in  the  area  of  the  drain  line  of  the  dam.  Although 
no  water  flow  was  detected  during  the  visual  inspection,  some  seepage 
through  the  dam  may  be  occurring  at  these  points.  Large  areas  of  the 
embankment  are  covered  by  heavy  brush  growth  and  large  trees.  At  the 
time  of  the  inspection,  an  excavation  had  been  made  diagonally  down  the 
downstream  face  of  the  embankment  to  allow  for  the  installation  of 
electric  wiring  an  automatic  control  valve  on  the  principal  outlet. 
Improper  backfilling  of  this  excavation  could  cause  problems  in  the 
stability  of  the  downstream  slope  of  the  dam. 

Deterioration  of  the  concrete  in  the  emergency  spillway  and  the  outlet 
box  indicate  the  source  of  probable  future  problems.  The  Phase  I hy- 
drology analysis  indicates  that  the  spillway  capacity  does  not  meet  the 
requirements  in  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams.  A storm  of  one-half  maximum  probable  flood  will  overtop  the 
structure. 

5.2  REMEDIAL  MEASURES 


a.  Alternatives 


A further  investigation  should  be  conducted  on  this  dam  as  soon  as 
possible.  These  investigations  should  direct  attention  to  the  de- 
tection of  the  source  of  suspected  seepage  that  was  detected  during 
this  investigation  and  to  allow  additional  analysis  of  the  struc- 
ture. The  following  remedial  work  Is  also  recommended: 

(1)  The  reservoir  should  be  drawn  down  to  investigate  the  up- 
stream face  of  the  dam  to  detect  any  possible  structural  failures. 

(2)  Slopes  should  be  cleared  of  trees  and  stumps  and  heavy 
underbrush. 

(3)  An  investigation  should  also  be  conducted  to  determine 
the  practices  that  took  place  during  the  backfill  of  the  ditch  on 
the  downstream  face  of  the  structure.  Remedial  work  should  be 
taken  if  defects  in  this  backfill  are  evident. 

(4)  Attention  should  be  directed  towards  sloughing  that  has 
occurred  in  the  riprap  near  the  south  abutment. 
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(5)  Deteriorated  concrete  In  the  spillway  and  the  outlet  box 
should  be  repaired  and  investigation  of  the  possibility  of  voids 
under  the  emergency  spillway  should  be  conducted. 

(6)  Additional  analysis  should  be  made  to  define  the  l\ydro- 
logic  aspects  of  the  dam  being  overtopped  during  a 1/2  Probable 
Maximum  Flood  and  to  determine  vtoat  level  of  protection  the  spill- 
way is  capable  of  providing. 

(7)  In  lieu  of  further  investigations  the  seismic  aspects  and 
structural  stability  should  be  verified. 

b.  Operation  and  Maintenance 

Normal  operating  procedure  Includes  routinely  checking  the  drain 
control  valve  and  to  allow  excess  flow  to  discharge  over  the  spill- 
way. The  dam  embankment  should  be  cut,  cleared  and  routinely 
maintained. 


GEOLOGIC  MAP 
FIGURE  7 


Views  to  the.  North  : 


Village  of  Attica  Waterworks 

Upper  Dam  and  Reservoir  No  3 (500  M.G.  Cap.)  C.6.S. 

Photographs  of  Construction  Completed  1930 
March  19^6  Nusssaumea  Clarke  aho  Veley  , |nc.  FIGURE  8 


McCarthy Dale  Engineering  Company 


FOUNDATION  N/A 
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OUTLET  WORKS 
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RESERVOIR 


Sheet  11 


RAINFALL/RESERVOIR  RECORDS  Records  available 

Attica  at  Water  F 


BORROW  SOURCES  No  information. 


ITEM  (REMARKS 


MAINTENANCE  None 

OPERATION. 

RECORDS 


SPILLWAY  PLAN  See  Plans 


Si  133WS 


ATTICA  DAM  #3 


CHECK  LIST 

HYDROLOGIC  6 HYDRAUL I C 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  3-0  square  miles 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  >612' 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  ’612' 

ELEVATION  MAXIMUM  DESIGN  POOL:  16)8‘ 

ELEVATION  TOP  DAM:  >618' 


CREST: 


a. 

Elevation 

1612' 

b. 

Type 

Ogee  concrete  spillway 

c. 

Width 

15  feet 

d. 

Length 

175  feet 

e. 

Location  Spillover 

Northeast  side  of  dam. 

f. 

Number  and  Type  of 

Gates  None 

OUTLET  WORKS:  (Drawdown  Works) 

a.  Type  One  20"  pipe  w/valve 

b.  Location  Center  of  dam 

c.  Entrance  Inverts  1 599' 

d.  Exit  Inverts  1539* 

e.  Emergency  Dra indown  Facilities  Yes,  i manual  valve. 


HYDROMETEOROLOGICAL  GATES: 

a.  Type  None 

b.  Location  None 

c.  Records  None 


MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  computed.  One  working  farm  1/4  mi. 


below  spillway.  Village  of  Attica 
approximately  3 miles  downstream. 


APPENDIX  B 

PREVIOUS  INSPECTION  REPORTS 


i 


/ 


!>;  I ' . ' 'I  l,\  i ( ’'JlILH.J 

M\  . I ON  O h N G l N G t ;;  1 N G 

A I >\\NY 

I Jam  Mo.  . 

Watershed 

i , • • i 


prom  : 
».«:«! 
Pr 


A;’  : it'iitioi:  for  the  Construction  or  Reconstruction  of  a Dam 

A; . ?»  i c.i’v  iv.;  do  to  the  Superintendent  oi‘  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 
. . . ; the  Co  isaw.;ion  Law  (see  last  page  of  this  application)  for  the  approval  of  specifications 


r 


' ..J..v  c y*ir.. /#..  <®. 


t . * ..>■ 

co  i<inu-ii<"i 
rctmMr.irtrv-  I 


r 

, of  a dam  herein  described.  All  provisions  of  law  will  be  complied 


with  in  J <Tt-c‘ioii  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 

. it  .Jr.  J...?..g».Q 

i.  !'!..■  •'  *m  will  l.e  on  ....  Vr.  - C dls  vCjlowing  into . .#..iu  the 


tw»\vn  of 
nr.«i 


Jl'  r£r  ;r.y...  s,.& 


, County  of.. 


r ' <??  <"•* 

/— » • • r • • < — ••  •••// ***** 

**  f f S * /l}  /*  t' 

4 ~ /•  . /■ QJjF.....  .J... ;-.!:  VV 

vi; . • a.  * st.v.  ihrccnio  i ?*w::  ft  well-known  bfitleu,  d:un,  vill.»y»*  m;ir.  cross-road*  »»r  inv:*h  of  \f.yam)^  ^ 

.’  Location  <«  dam  -hewn  on  the...  r.'.r^*.C^..C'. .S. .Afc^.’^^quaclianglc  of  the 


United  Stati  ; t'le.ilucical  Survey. 

,5.  The  name  of  i*  c owner  is 

The  si-Mros  of  t1  c ov\  nor  is  . 


•.  The  .1.1:11  will  be  ir-id  lor 1.  ./: 


tic- ■"*<?.£  s 


</ 


Will  any  oart  el  t'  e dam  In*  built  upon  or  its  pond  flood  any  State  lands? 

v*»  y 

;.  T!:e  waicrshcd  above  the  propo.vd  dam  is. /z,\...'.\‘2..'-  r...L square  miles. 

•v-  'I  Li  pro;  ci l :n  v.;!l  ucaii  .1  jioi'd  area  at  the  spillorcst  elcva'.ion  of..*  . . . .iv”- . /....A*.  ' ...  . teres 


i).  The  height  of  the  pro|*used  dam  above  the  bol  ..i  I !•••  sireai  i i 


10.  'I  lie  lour  i part  of  1 1 :»•  tialuiai  shore  of  ihr  pond  is  . 
atul  r\ crvwhoiv  el-  the  shore  will  lie  at  least 


'.’••tl  ll-!i:l.!  'l  .!•  U.  V -|  ' . 


li  e!  abo\  e llir  spillcre  .1  • , 


ii.  Stale  if  any  damage  to  life  or  to  anv  buildings,  roads  nr  o'l  rr  pi. c.wdd  is-  n . ,-d  In-  anv  i >• 

i i ' 

.7  <7  - . * 


tailtfir  oi  tlie  piojKiscil  dam  *_£~.  * Q C?  .//...<£? \ 

- - „ . ft  -/  v ,r  ..  / 


•* 

• ‘ \ vO  - 


y.U  . o 7/ 


O ~r  .7  ir  r-*  •“ 

-V i/  (J-  V-  


ii.  The  natural  material  of  the  lied  on  which  the  pro|K>sed  dam  will  rest  is  (day,  sand,  gravel,  boulders. 
shale,  slate,  limestone,  etc.) .(w-  J. 


i j.  Facing  clown  stream,  what  is  the  nature  of  material  composing  the  right  bank?. 


c7.y 


r ■'  ~ . r 

14.  Facing  down  stream,  what  is  the  nature  of  the  material  composing  the  (eft  bank?.  . 1 ? j 

/ 

15.  State  tlie  character  of  the  bed  and  tlie  banks  in  respect  to  the  hardness,  pen  ion-mess.  ,Vater  iH'.irine.  •. 


of  exposure  to  air  and  to  water,  uniformity,  etc... £r\\7  £"*  v.T*  -Z*  > 


16.  Are  there  any  porous  scams  or  Fissures  beneath  the  fouti(ht:r>:i  of  the  propose d d am: 


17,  U’astks.  The  spillway  of  the  above  proposed  dam  will  be iu . . toi  l long  n ,!:e  1 h.,.r:  the 

will  be  held  at  the  right  end  by  the  top  of  which  wi'l  be  '-j:  u.t 

f _ ■> 

the  spillcrest,  and  have  a top  width  of. feet:  and  at  the  'eft  end  bv  .1  Xj  LJ  _ 

/ 

the  top  of  which  will  be VZ< feet  above  the  apiUcrest,  and  have  a top  width  of ti 

/)  X)  * '* ■* 

iS.  The  spillway  is  designed  to  safely  discharge X...  ..  cubic  feet  per  -.vo".  i.  . 

r?':  ^ ' C'  C-J  O V 

icy  Vtoc.i.  sluice  gales,  etc.,  for  flood  recharge  will  be  provided  through  the  dam  :i'  fo‘i«>  . •: 

;•  ef  7 9 3.3.  £■;> 


*0.  V.’lnt  is  *he  maximum  height  of  flash  boards  which  will  I.  > used  on  tlii  d.im1  . 


-:i.  Antov.  Itilow  the  on,' -i ! dam  then*  will  he  an  a pro"  hoi!'  of 


wt  long  across  the  * Meant, 


led  ide  atul 


fivt  thiih 


Does  lliis  dam  con-l'!:|ii  ••••  ; art  oi  a public  water  -•!..•  •! \-  * 


I 

I 

I 

I 

I 


j . ' Structures  for  impounding  water;  in*. portion  of  docks;  p* • i:: St Xu  s'.ru. . 

. ■ ■!  mi  <1  I'!.,  j nor.  wharf  <>i  i it  her  siruciutv  used  as  a landing  place  mi  water.-,  shall  In*  cue;.'-!  • 

, u'  jimIi’.u-  nathoiitv  nr  I • v auv  private  person  or  corporation  will '.out  umicc  to  the  ..up  , 

• , -y  . j ;,•!  auv  such  si  run  tit  <•  I>o  dec  to  I,  reconstructed  or  uaiiilaine.l  without  compile;  . 

•'  e supei  intendenl  ol  public  works  may  by  order  prc'-cribo  for  safoguaulin  ■ hie  or  props  : r 
from.  No  order  made  1>\  the  superintendent  of  public  works  shall  bo  deemed  to  author;  .•  • 

property  rights,  public  or  private,  by  any  jierson  in  carving  out  the  requirements  of  such  order, 
dent  of 'public  works  shall  have  power,  whenever  ill  lus  judgment  public  safe!  v shall  so  iv.(i.r.e.  ■ 
an  order  direct  ini;  any  person,  corporation,  olliccr  or  board,  constructing,  maintaining  or  eh,;  r.-  . 
ini  efore  nfiired  to,  remove,  repair  or  reconstruct  Use  same  within  such  reasonable  time  ie.,1  i -, 
shail  be  specified  in  such  order,  anil  it  sliall  be  the  duty  of  every  such  person,  corporation,  o i . vr 
observe  and  comply  with  such  order  and  with  the  conditions  prescribed  by  the  sapvrintcndc  •;  ,.f  • ’ ' 
safeguarding  life  or  property  against  danger  therefrom,  and  every  person,  corporation,  oit.cer  or  ! 
omitting  or  neglecting  so  to  do.  or  who  hereafter  erects  or  reconstructs  any  such  strtte’.ure  heremb.  • 
without  submitting  to  the  superintendent  of  public  works  and  obtaining  Iris  approval  of  plans  :>•;  1 ; 
tor  such  structures  when  required  so  to  do  by  his  order  or  who  hereafter  fails  to  remove,  crec  or  to  i 
the  same  in  aecordance  with  the  plans  and  specifications  so  approved  shall  forfeit  to  the  people  of  ; ' 
not  to  exceed  live  hundred  dollars  to  be  fixed  by  the  court  for  each  and  every  offense;  every  violation  . 
order  shall  be  a separate  anil  distinct  offense,  and,  in  case  of  a continuing  violation,  evert,  day's  con  : u 
shall  bo  and  be  deemed  to  be  a separate  and  distinct  otYcnse.  This  section  shall  not  a poly  to  a dam  win  : 
draining  ir.lo  the  pond  formed  thereby  does  not  exceed  one  square  mite,  unless  the  dam  is  more  than  ' 
height  above  the  natural  bed  of  the  stream  a . any  point  or  unless  the  quantity  of  wai  :r  which  the  dam  • 
exceeds  otic  million  gallons;  nor  to  a dock,  pier,  wharf  or  other  stricture  under  the  jurisdiction  of  ike  <i 
of  docks,  if  any,  in  a city  of  over  one  hundred  and  seventy-five  thousand  population.  This  section  • 
amended  sbnli  not  impair  the  effect  of  an  oruer  heretofore  made  by  the  conservation  commission  or  no 
under  this  section  prior  to  the  taking  effect  of  chapter  four  hundred  and  nitUcy-nino  of  the  laws  of  niue'e.  a 
and  twenty -one,  nor  require  the  approval  by  the  sufierinteudent  of  public  works  of  plan  3 and  specification  lf" 
fore  approved  by  such  commission  or  commissioner  under  this  section. 

The  foregoing  information  and  accompanying  plans  and  specifications  are  correct  to  the  best  of  my  k>  ■ 


and  belief. 

<1  ■ «* 

f _ .■*  !'  ■ - j A 

...ii...  il: Owner. 

{ :j  ^ \jj  /£'■:'  f?  hr  _ . * - 

Jj5v  ..  V. . r*.’ r. . : ^S\ 'll. brizeclH gf  1 »1  *ie  r . - 

/ ^ 

•Address  of  signer.  Xtl  i'. Date >'cdV..V / L'  : 
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DAM  INSPECTION  REPORT 
(By  Visual  Inspection) 


Dam  Number  | River  Basin 


& l%  I 


Town 

County 

R9RH 

U' .(  /'  f ft  t 

Date 

Hazard  Class  & Inspector 


Stream 


Type  of  Construction 
P't'^Earth  w/Concrete  Spillway 

□ Earth  w/Drop  Inlet  Pipe 

□ Earth  w/Stone  or  Riprap  Spillway 

□ Concrete 
D Stone 
f]  Timber 

Other  


P^Water  Supply 
f~)  Power 

□ Recreation  - Q High  Density 

□ Fish  and  Wildlife 

□ Farm  Pond 

□ No  Apparent  Use -Abandoned 

□ Flood  Control 

f~l  Other  ,■ 

5 


E^i^nated  Impoundment  Size  /?'“•  Acres  MU-  Esj^^jnkt^d  Height  of  Dam  above  Streambed  afc*  Ft 


Condition  of  Spillway 
Q'^Setvice  satisfactory  "Auxiliary  satisfactory 

□ In  need  of  repair  or  maintenance  Q In  need  of  repair  or  maintenance 

Explain:  

Condition  of  Non-Overflow  Section 

^^Satisfactory  | | In  need  of  repair  or  maintenance 

Explain:  /> / 


[O-^Satisfactory 
Explain:  


□ Satisfactory 

Explain:  

Siltation 

Explain:  

Remarks:  /.&  C. 


f-tg  4 j 'jr'  f>  A. 

Condition  of  Mechanical  Equipment 

n In  need  of  repair  or  maintenance 


□ High 


6?<'<T  f' 

■{</<  , X'/.  r <'/*• 


QJ—  Low 
* /. 
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NIAGARA  FALLS,  NEW  YORK  14302 


Neil  Dunlevy 

c/o  Stefson-Dale 
185  Genessee  Street 


Project: 


Date: 


RECEIVED 

JUN  19878 

ML£  tmiMfctKINti  COMPANY 


Attention: 


Under  separate  cover 

Gentlemen:  Enclosed  herewith  you  will  find  the  following: 


, Drawings 


Ditto  Sheets . 


Specifications 


Shop  Drawings. 


Sketches 


No.  of  Copies  Sheet  No. 


Enclosed: 


Made  B 


1.  Crow  Creek  Water  Shed  Water  Management  System  dated  2/22/78 

2.  HCPC  Dale  Brine  1977  Expansion  dated  3/8/77. 

(Includes  water  flow  information) 


Remarks:  The  above  report  outlines  what  HCPC  Is  doing  at  the  three  Attica 
Reservoirs.  For  your  information. 
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L.L. -Dirlckson 
Project  Engineer 


March  8,  1*577 


SUBJECT:  HCPC  Dale  Brine  Plant  1977  Expansion 


Hooker  Chemicals  & Plastics  Corp.,  HCPC,  is  proposing  to  construct  a 
pump  house  in  the  side  of  the  lower  (No.  1)  Attica  Reservoir  for  trans- 
ferring 0.5  mgd  of  untreated  water  to  HCPC's  Dale,  New  York  brine  plant 
through  a 6"  pipe  line.  The  reservoir  is  the  lower  of  three  reservoirs 
owned  by  the  Village  of  Attica  located  on  Crow  Creek,  a tributary  to 
Tonawanda  Creek,  which  drains  part  of  the  Erie-Niagara  basin,  see 
figure  1.  The  Crow  Creek  water  shed  is  southeast  of  Attica  in  Wyoming 
County  in  Western  New  York.  This  water  will  be  used  to  supplement  the 
existing  water  supply  system. 


Pump  House  Construction 


The  pump  house  will  be  a concrete  building  housing  two  vertical  pumps 
end  constructed  in  the  side  of  the  reservoir  as  shown  by  drawings 
A-139-S97  and  A-140-S97.  The  reservoir  will  be  drained  during  construction 
through  the  existing  30"  pipe  in  the  reservoir.  The  normal  creek  flow 
will  continue  through  the  30"  pipe  until  construction  is  complete,  at 
which  time  the  reservoir  will  be  filled. 

The  reservoir  which  was  constructed  in  1878  has  been  drained  a number  of 
times.  The  last  time  was  in  1958  when  the  Village  of  Attica  installed  a 
new  10"  line  to  the  water  treatment  plant.  The  village  has  no  objections 
to  draining  the  reservoir  for  this  construction. 

Water  Supply  Pipe  Line 

A 6"  pipe  line  will  be  Installed  from  the  lower  Attica  reservoir  to  HCPC 
Dale  Brine  Plant.  This  line  will  be  routed  as  shown  in  Figure  1.  Stream 
crossing  permits  for  the  A1  classified  streams  will  be  requested. 

Adequacy  of  Water  Supply  a 

HCPC  engaged  Woodward -Clyde  Consultants,  WCC,  to  make  an  analysis  of  the  f 
safe  yield*  from  the  Crow  Creek  watershed.  WCC  concluded  that  the  safe  ( 
yield  from  the  combined  existing  reservoir  system  is  in  the  range  of  3.0 
to  3.4  million  gallons  per  day  (mgd).  Average  daily  demand  by  the  / 

Village  of  Attica  water  treatment  plant  approximates  0.89  mgd  with  V 

projected  demand  of  1.05  mgd  by  the  year  2020.  Based  on  this  data,  ' 

the  water  shed  has  an  excess  safe  yield  of  approximately  1.95  to  2.35  > 

mgd.  HCPC  plans  to  use  0.5  mgd  of  this  excess  flow. 

The  Village  of  Attica  takes  its  water  from  the  upper  two  reservoirs 
(sec  Figure  2).  The  lower  reservoir  that  HCPC  will  draw  water  from  is 
below  the  village  water  supply  and  is  no  longer  used  by  the  Village. 


Adequacy  of  Water  Supply  (continued) 

The  Village  of  Attica  employed  Nussbaumer  & Clarke  Inc.  to  review  the 
WCC  report  and  have  satisfied  themselves  on  the  adequacy  of  the  water 
supply.  The  water  contract  between  HCPC  and  the  Village  includes  a 
clause  that  if  the  water  level  reaches  a low  point  in  Reservoir  No.  3 
that  no  more  water  will  be  taken  by  HCPC  until  the  level  reaches  a 
safe  point.  HCPC  will  be  supplied  with  water  only  after  the  Village 
needs  are  met. 

Fish  In  Reservoir  & Crow  Creek 


The  water  in  the  lower  reservoir  is  stagnant  and  supports  only  small 
fish.  The  upper  two  reservoirs  have  in  previous  years  been  stocked 
with  fish  but  as  of  last  summer  all  three  reservoirs  have  been  posted 
for  no  fishing  and  no  trespassing  by  the  Village.  This  was  done  to 
protect  the  Village  water  supply  from  possible  contamination  from 
activities  around  the  reservoirs. 

No  flow  data  is  available  for  Crow  Creek  but  local  citizens  report  that 
there  normally  is  a continuous  flow  downstream  of  the  reservoir  system. 
Because  of  the  steep  rocky  slope  of  the  creek  there  are  few  fish  in 
the  creek  of  any  significant  size.  On  occasion  water  has  not  been 
released  from  the  upper  reservoir  and  water  has  stopped  flowing  over 
the  lower  reservoir  spillway.  To  our  knowledge  this  doesn‘  happen 
very  often.  For  HCPC  operation  to  be  successful,  water  will  have  to 
be  released  from  the  upper  reservoir  more  consistently  which  will  insure 
a flow  over  the  lower  reservoir  spillway. 

Draining  the  lower  reservoir  will  have  little  effect  on  the  fish  in  the 
reservoir  as  they  will  be  swept  down  the  creek  to  the  Tonawanda  Creek. 

A constant  flow  of  water  will  flow  through  the  drained  reservoir  to  the 
creek  during  the  construction  period. 


3/*/" 

L.L.  Dirickson,  P.E. 


•Safe  yield  - amount  of  water  that  can  be  annually  withdrawn  from  a 
basin  without  producing  undesired  results,  generally  considered  to 
be  the  lowest  yield  on  record  or  the  projected  100  year  drought) 


Attachments: 

Figure  No.  1 USGS  Hap  showing  proposed  water  pipeline' 
Figure  No.  2 Schematic  of  Crow  Creek  water  system 


CROW  CREEK  WATER  SHED 
WATER  MANAGEMENT  SYSTEM 


Purpose 

The  water  management  system  described  will  enable  the  water  flow 
through  the  three  Attica  Reservoirs  on  Crow  Creek  to  be  monitored 
and  controlled  so  that  the  available  water  may  be  efficiently  used. 

The  instrumentation  and  equipment  is  designed  to  conserve  the  water 
In  Reservoir  #3  and  to  record  the  water  flow  through  the  system.  The 
attached  schematic-flow  diagram.  Drawing  A-160-S97,  and  the  discussion 
below,  describes  the  water  management  system. 

Discussion 


To  make  full  use  of  the  available  storage  capacity  of  Reservoir  #3, 
the  water  in  this  reservoir  should  be  released  only  when  required. 

An  automatic  valve  will  bo  installed  in  the  outlet  pipe  from  Reservoir 
#3  that  is  operable  from  cue  water  treatment  plant  office  by  adjusting 
a knob  equipped  with  a valve  position  indicator.  By  operating  this 
valve  the  water  treatment  plant  operator  can  maintain  the  water  level 
in  Reservoir  #1  between  one  foot  and  three  feet  below  the  spillway. 

The  expected  maximum  position  of  the  automatic  valve  will  be  approx- 
imately 40%  open.  This  setting  will  supply  the  water  requirements 
of  the  water  treatment  plant,  HCPC  and  the  minimum  creek  flow. 

The  water  level  of  Reservoirs  #1  and  #3  will  be  recorded  on  a common 
chart  in  the  water  treatment  plant  office. 

Description 

The  water  management  system  consists  of  two  stream  flow  gauging  stations 
with  recorders,  an  automatic  valve  at  Reservoir  #3,  a minimum  flow 
orifice  at  Reservoir  #1,  a precipitation  gauge  and  instrumentation  to 
operate  the  automatic  valve,  to  record  the  levels  in  Reservoirs  #1  and 
#3  and  to  indicate  and  totalize  the  water  used  by  HCPC. 

One  stream  flow  gauging  station  will  be  located  on  Village  property 
downstream  of  Reservoir  #3  east  of  Nesbit  (Baker)  Road  per  Drawing 
A-ll-12687.  The  second  stream  flow  gauging  station  will  be  located  on 
Village  property  downstream  of  Reservoir  #1  near  Dunbar  Road  per  Drawing 
A-ll-12689.  The  precipitation  gauge  will  be  the  one  now  located  and 
used  at  the  water  treatment  plant. 
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Description  (Continued) 

The  instrumentation  required  to  operate  the  automatic  valve,  record 
the  two  reservoir  levels  and  the  flow  indicator/totalizer  for  water 
used  by  HCPC  will  be  located  in  the  water  treatment  plant  office. 

The  attached  purchase  orders  describe  these  instruments. 

The  minimum  creek  flow  downstream  of  Reservoir  #1  will  be  obtained 
through  an  orifice  set  in  the  30"  outlet  from  this  Reservoir  and  the 
minimum  creek  flow  downstream  of  Reservoir  #3  will  be  obtained  by  in- 
stalling the  automatic  valve  so  it  cannot  close  completely.  Closed 
position  will  be  approximately  10%  open.  Drawing  A-l 1-1 2686  presents 
the  details  for  mounting  the  orifice  in  the  30"  outlet  of  Reservoir 
II  and  for  mounting  the  automatic  valve  in  the  20"  outlet  from 
Reservoir  13. 


Texas  Brine  Corp.  personnel  from  the  Dale  brine  plant  will  be  respon- 
sible for  maintenance  on  the  water  management  system  and  for  changing 
the  charts  on  the  recorders. 


Attachments 


, A-160-S97 

A-l 1-1 2686 
A-l 1-1 2687 
A-l 1-1 2688 
A-l 1-1 2689 


Crow  Creek  Water  Shed  - Water  Management  System  Schematic 
(11 "xl7"  Size) 

Reservoir  #1  Min.  Flow  Orifice  and  #3  Automatic  Valve 
Stream  Flow  Gauging  Station  at  Reservoir  #3  Plot  Plan 
Stream  Flow  Gauging  Station  at  Reservoir  #3  Details 
Stream  Flow  Gauging  Station  at  Reservoir  #1 


P.0.  838-6378  To  AVC  Co.  for  Automatic  Valve  at  Reservoir  #3 
P.0.  838-6492  To  Foxboro  for  Reservoir  Level  Instruments,  Auto  Valve 
Control  Instrument  and  Flow  Indicator 
P.0.  838-6497  To  RFL  Industries  for  Telemeter  Equipment  for  Signals 
Between  Water  Treatment  Plant  and  Reservoir  #3 
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! APPENDIX  C 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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SELECT 

ENTER 


1-6  ( 1 = T I ME  IM,2  = UNIT  H,3=RA1N,4=RUN0F F,5=PNT, ’6=ST0P) 
TIME  INTERVAL  (M1N)=  60. 


SELECT 

4NTER 

ItLECT 

ENTER 

ENTER 


1-6  (1=TIME  I NT  * 2 = U N I T H , 3 = RA 1 N ,4  = RUNG F F » 5 = PN T , *6  = S TOP ) 
DRAINAGE  AREA  (SQN1)  = 3. 1C 

1-3  (1=INPUT  UH,  2=CLARK/  3 = SN  YDER  ) 2 

NlJHbER  OF  TIME-AREA  ORDINATES  (0=N0NE)=  C 
CLARKS  TC  AND  R (HRS)  = 1.40  3.27 


1 .70 


0.356 


1 .40 


3.27 


^ELECT  1-6  ( 1 =T I ME  1NT,2=UNIT  H / J =R A IN , 4 =RUNC F F *5  = PNT r *6  = S TOP ) 

Inter  ratio  impervious  = 0.00 

"elect  1-3  ( 1=RAIN,  2=SFS*  3=PMS  ) 3 

ENTER  PM  S INDEX  RAINFALL  (IN)  = 21.50 

Inter  R6/Rl2,R24,R4fc,R72/R96  = 112  .00  128.00  137.00  151  . 

Inter  trspc  and  trsda  (sqmd  = c.oo  3.iu 

SELECT  1-3  (1  = INIT+C0NST/  2=ACUM  LOSS  r 3 = SCS)  1 

1-NTER  INITIAL  LOSS(IN),  CONSTANT  LOSS(IN/HR)  = 1.00  0 


151.00  158.00 


C.00 


0.10 


(‘'ELECT  1-6  ( 1 =T  IME  INT*2=UNIT  H / 3 =R  A IN  # 4 = RUNO  F F # 5 = PN  T , *6  = S TOP  ) 
NTER  A TITLE  PLEASE  - ATTICA  D AM# 3 PM F 
NTER  STRTQ/QRCSNsAND  RTIOR  = 6.00  6.00  1.00 


1 .00 


■ HR 

MIN 

RAIN 

LOSS 

EXCESS 

UNIT  HG 

RECSN 

FLOW 

1 1 

0 

0.01 

0.01 
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